Formation of thymidine adducts and cross-linking potential of 2-bromoacrolein, a reactive metabolite of tris(2,3-dibromopropyl)phosphate.
DNA-adduct formation by the mutagen 2-bromoacrolein (2BA) with DNA was studied. [3-3H]2BA was reacted with single-stranded (ss) DNA or double-stranded (ds) DNA and subsequently incubated with methoxylamine to convert an unstable 2BA:thymidine adduct (Meerman et al., Cancer Res., 49, 6174-6179, 1989) to a stable product. This product was identified in the study as 3-(2"-hydroxy-3"-methoximpropyl)thymidine (HYMETH) by LC-MS. After extensive purification and enzymatic hydrolysis of modified ssDNA and dsDNA, approximately 5% of the covalently bound activity coeluted with added HYMETH standard in a reverse phase HPLC system. Because the unstable 2BA:thymidine adduct may have the potential to form cross-links, we investigated the reaction of this adduct with various nucleophiles in vitro. A reaction occurred between the adduct and cysteine, but not with lysine or deoxynucleosides. Reaction of 2BA with ssDNA in the presence of [3H]glutathione also resulted in the binding of radiolabelled GSH to DNA. These results indicate that the reactive aldehyde group of the adduct can react with thiol groups in proteins to form protein-DNA cross-links. Further, the possibility that tris- and bis-(2,3-dibromopropyl)phosphate (Tris-BP and Bis-BP) form such cross-links was examined in vivo in Drosophila. The results indicate that Tris-BP is a cross-linking agent, whereas Bis-BP is not. Inasmuch as Tris-BP is known to be metabolized rapidly to 2BA and Bis-BP, whereas Bis-BP forms 2BA only very slowly, suggests that in Drosophila DNA adducts are formed that cross-link proteins.